Summary. Bovine follicular fluid was compared with blood serum or blood plasma with respect to the concentration of protein and free amino nitrogen, the number of antigens and the number and mobilities of electrophoretic components. The protein concentration of follicular fluid (7\m=.\08g/100 ml) was less than that of blood serum (9\m=.\10g/100 ml), but no significant difference existed between the values of free amino nitrogen in the two fluids (4\m=.\31 and 3\m=.\97 mg/100 ml, respectively).
INTRODUCTION
The chemical composition and the physical nature of follicular fluid have been investigated in several species (Lutwak-Mann, 1954; Olds & VanDemark, 1957a, b, c; Caravaglios & Cilotti, 1957; VanDemark, 1958; Zachariae & Jensen, 1958; Yatvin & Leathern, 1964) . Electrophoretic and immunochemical observations by Shivers, Metz & Lutwak-Mann (1964) on porcine follicular fluid provided convincing evidence that follicular fluid is largely derived from blood by filtration. This conclusion was in general agreement with previously published reports. (1963) demonstrated that, as in follicular fluid, mammalian ova also possess serum antigens at the time of ovulation. Rondell (1964) , Zachariae & Jensen (1958) and Espy & Lipner (1965) suggested that alterations of the macromolecular composition of follicular fluid may be associated with ovulation. These observations prompted us to compare the macromolecular compositions of follicular fluid, blood serum and blood plasma in the bovine. MATERIALS Alberty (1948) and by planimetry, respectively.
RESULTS

Protein and amino nitrogen
The mean concentration of protein (+S.E.) in forty-six samples of follicular fluid (7-08+0-04 g/100 ml) was significantly less than in blood serum of the same cows (9-10 + 0-18 g/100 ml, P<0-01). The free amino nitrogen concentra¬ tions in follicular fluid (4-31 + 0-04 mg/100 ml) and blood serum (3-97+0-08) did not differ greatly (P>0-05). The concentrations of protein or free amino nitrogen in blood serum were highly correlated with those in follicular fluid (r>0-98; P<0-01).
Agar-gel-diffusion studies
Rabbit antiserum to bovine follicular fluid (anti-follicular fluid serum) reacted with follicular fluid to form at least seven precipitin lines in agar-geldiffusion, six of which are visible in PI. 1, Fig. 1 . Similar studies of rabbit antiserum to bovine blood serum (anti-blood serum) and to bovine blood plasma (anti-blood plasma) also resulted in at least seven precipitin lines which were very similar in their position and arrangement to those illustrated for follicular fluid. A single precipitin line resulted when anti-follicular fluid was absorbed with normal bovine blood serum, according to the method described by Bjorklund (1952) , and then diffused against follicular fluid. This single line appeared to be identical to that marked by an arrow in PI. 1, Fig. 1 Fig. 2 was probably dependent upon the material precipitated from follicular fluid by freezing and thawing. An alternate 'freeze-thaw' procedure has been used to isolate fibrinogen from blood plasma (Haurowitz, 1963 Fig. 3 ). All these lines were eliminated when the anti-follicular fluid was absorbed with bovine blood serum before diffusion. Subsequently, agar-gel-diffusion plates were designed to test for precipitations between antisera to follicular fluid, blood serum and seminal plasma and the three antigens. These results (e.g. PI. 1, Fig. 3 Diagrams (left) and photographs (right) of agar-gel-double-diffusion plates. Fig. 1 . Centre well contained antiserum to follicular fluid (aff) and peripheral wells contained a serial dilution of follicular fluid (ff) from 1 : 1 in Well 1 to 1 : 32 in Well 6. Fig. 2 . Centre well contained aff absorbed with blood serum and peripheral wells contained ff, fibrinogen (fib), -globulin (a-G), /(-globulin (ß-G), y-globulin (y-G), or blood plasma (bp). Fig. 3 . Centre well contained aff and peripheral wells contained seminal plasma (sp), blood serum (bs), and follicular fluid (ff). PLATE 2 Diagram (top) and photograph (bottom) of immuno-electrophoresis plate. Blood plasma (bp-bottom slit) and follicular fluid (ff-top slit) were electrophoresed. Centre trough was then filled with antiserum to follicular fluid (aff). The diagonal arrows indicate the component (probably fibrinogen) which remained when aff was absorbed with blood serum.
Properties of bovine follicular fluid 241 All lines except the one indicated by arrows were eliminated when antifollicular fluid was absorbed with blood serum before agar-gel-diffusion. When the supernatant fluid from 'frozen-thawed' follicular fluid was electrophoresed and diffused against anti-follicular fluid serum, the lines marked by arrows did not appear and absorption of the immune serum in these plates eliminated all precipitations.
Electrophoresis
Agar-gel-electrophoresis of follicular fluid, blood serum and blood plasma revealed five components. There were no apparent differences between the three fluids regarding the positions or magnitudes of the five components. Table 1 electrophoretic components of follicular fluid (ff), blood serum (bs) and blood plasma (bp) 1-1, 1-8 (16), 2-6 (25), 3-1, 4-1, 5-1 (8), 6-1, 6-8 (51) 1-0, 1-6 (23), 2-6 (20), 3-4, 4-5 (14), 5-4, 6-0, 6-7 (43) 1-1, 1-6 (19), 2-2, 2-8 (33), 4-1, 4-9 (14) , 5-1, 5-8, 6-7 (35) 1-2, 2-3 (21), 2-8 (16), 3-4, 4-5, 5-2 (14) , 6-1, 6-8 (49) Ammonia (pH = 9-80) FF BS BP 5-6 5-4 5-1 2-3, 3-5, 4-6 (39), 5-2 (8), 6-2, 7-1, 8-8, 9-5 (53) 3-3 (8), 5-0 (21), 7-0, 10-0 (71) 4-7, 5-5 (15), 6-1 (11), 7-5, 10-5 (Table 1) showed that the percentage of globulin was less in blood serum (20%) than in blood plasma (33%), and less in follicular fluid that was frozen at -20°C and thawed (16%) than in fresh follicular fluid (25%).
Text- fig. 1 . Diagrams of moving boundary electrophoresis patterns of (a) blood serum, (b) blood plasma, (c) follicular fluid, and (d) frozen-thawed follicular fluid. Arrows indicate the component which may have included fibrinogen.
DISCUSSION
The limited chemical determinations revealed no major differences between follicular fluid and blood serum, except that blood serum contained significantly more protein. The very high correlations in the same animals between the concentrations of protein and free amino nitrogen in blood serum and those in follicular fluid suggested that the latter was derived from the former.
Extensive immunochemical analyses revealed no major difference between follicular fluid, blood serum and blood plasma, except that follicular fluid and blood plasma, but not blood serum, possessed a component which resembled
